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$3 2500 
Demands 6000 4000 2000 1500 13500 


$1 D3 =7-2+5-2=8 
S1D4=6-3+5-2=6 
82DI1=7-3+2-5=1 
§3D2 =5-2+3-2=4 
$3D3 = 4-2+3-2+5-2=6 
$3 D4 =5-2+3-2+5-3=6 


Cj, Ci ge JS dad Aptoud - 2 
: AVIS Vj, Ui ge JS ted ital DLA 0,55 


Ui + Vj = Ci 
Ul + vil =3 
Ul + V2=2 
U2+Vl=7 
U2 + ¥3=2 
U2 + V4 =3 
U3+Vl=2 


oh AU (Ci) cot SI ae SI a, a Glas WL SOL! abe 
debbie Ene pb CValer Coe oyzy Ded ode gb WIS, OLAS elect! as pall 
Gh aE Ayes TILK! pe HS gle Coy (U3, U2, Ul, V4, V3, V2, V1) oo 
ge Gye PSN aye) Lids. dpe Gulb Lada] OG ed I Ls fale ope 
(OL = ee jie tt Oh dell ge Lely 2a! of phe a DE ge cel, 
SI ical Wea) aS ye se ST ay Leys gall agen sf Gall stey dole) <0) 
AWS as SIM A geal OS Je feet ol bes whi, (D1 ayes yf 
0+V1=3 
O+V2=2 
U2+Vl=7 
U2 + V3 =2 
U2 + V4 =3 
U3 + V1 =2 
PVE ay U, V) Hag olenly TALI OYE Joe 
U1 =0 
U2=4 
U3 = 2 
Vl =3 
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gals De i VY] dnc) ode oll Mile) Jill Use fo Gb oxy COLI) 
[ibes Eagle rand teal GLtl ye Lele shyt yd O55 cl ULI ay 
oi pl \Jum oo) seed ge Ghul ola |i trey cole Sl Gia} oe 
Yy Ge Y Gye (m + 0-1) Ob Db oie 55 dal ode alii I poh Gy 
Bee algal byt Gand ee fel ya all fro ll i Gl foul oF oy asl 
(6) gh Dyrtad! (Ole pall) Lyin ote Of GL JA Bul Jal Usd ye 
food To ASL! Sey Magny G + 4-1) (en + 1-1) pylon Fd Mie Of Lees 
«eas ga Nee 
gy se Lato pt epee Qs) Atoed pty Lease al, day pled ode joa 
Ure Poke pll pry od Uplate pd isl Byier 3 ayer Jy wie JS 
igs (U2) JM eal gs (U1) He «(Ui) ja dl isa pes |b] Wed SLI 
CASI syosdl ind (V1) Cam (Vi) jasJb open Ue Lily MiEay «-  gtl ial 
coeme tpety Gee ee Gh a Oly AY EE Ys ob (sts Jsdecst cg}! bal) 
: : Fels Ib Hibs 
i Cia sane! desi! = Ui 
j opendd sUanal dnaill = Vj 
© Gall 3b et sll Rd JAS te yl Jai (ery sl) MLSS = (Ci) Ob 
* 7S EStaN alaadl gy Ci Ci ge YS tas stores 68 WB 1G) opal 


(4-34) Jyde 


Supply 
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Bij = Cij- U2- V2 = 5-4-2 = 7 
Bij — Cij- U3- V2 = 5-C1)-2 = 4 
Bij = Cij - U3- V3 = 4-Gl)-(2) = 7 
Eij = Cij - U3 -V4 = 5-(1)-C) = 7 
4-36) Spend 3 gr LS Spd B pail ole ety Sez 


(4 ~ 36) Jyte 
D4 Supply 


D1 D2 D3 
i 3 2 7 6| 5000 U1 = 0 
1000 4000 | 9 1 
. , . | 6000 U2 = 3 
$2 | 2500 =1 | 2000 | 1500 7 
2 5 4 5 
53 | 2500 4 1 7 2500 U3 = 1 


Demands 6000 4000 2000 1500 13500 


VI =3 V2=2 V3=-l V4=-0 
SAS aE $ GLH BAN IKE Ge Ugahe Wns il pall la Ste Gare OI 
ped he STL LT JY ye Joult of fu Mia ab) die ol Leys pail JS 
el AM Spat cb tal aes tall Min 8 fe ys Gad oul aT au Ma OW IL 
whey (S2,D2) a pall sf AI) 3 aity (1) Ls pi aot ae yy GY yo! 
side WS aids Gye Gl oo AILS Ell gy de gl wl oh AU 
OV Ge Ley papi Win Blas Lb ode ye Ui cy Call God II Se UI slua 
SUE gl tong Val tes Jacl poll ib plo dell oe (3 al) Leg 
- BLY le 
ASLAM UE pagel Cee aaj sll bdad = 3 
FN Rl le Unt ple Whar all alll OF tod GLI Uytell G3 
GH Moly Ua Ga ob des (gas) Jeet oll ib Las! Lice tes 
i ty Gael) BAS Ny sls old eam & = 
oe pes tts eet DE eit HOE gb al uel 
s : = Pom ay pt aay ELS obs gy 
TAD CRN AS satel a5 sO Soy eS isi 
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v2 =2 

V3 = -2 

V4 =-1 

Syderell 3 LS (Ui, Vi) oe JS pct RLS Gi ptt pte oF eb pill olay 
-(4_ 35) 
(4 35) Jyt> 
Supply 
$1 5000 U1 = 0 
82 6000 U2 = 4 
83 2500 U3 = 1 
Demands 6000 4000 2000 1500 13500 


vil =3 V2=2 V3=-2 V4=-1 
(Ui, gy JS ted GLY LI SY ales! US Coy dll o» Ud ol dis 
Ol pall, Lead Lato ghar de> Vj) 
Wabell litre Geb ye OLeSk te sled pb Oley pell I LAs oat 3 
pees] 


Eij = Cij- Ui - Vj | 


se gah) OSL cyl! nF al oh QU sled! Gil = (Bij) He 
ANS 5 
Jf WIG LSS Gab ge Doles] py el) (Ui, Vi) pd pee LT bY 
Be ghaal 2 Ole pS gl LSI SLY (Olas Uy tes (ol Bett Oly pol 
Bogle ne cle pelt gf LOSI O55 Dold oie gidky - pS Sy OL SIL 
2 AVS OLDE 
Bij = Cij - Ui- Vj 
Eij = Cij- Ul - V3 = 7-0-(-2) = 9 
Eij = Cij- Ul - V4 = 6-0-(-1) =7 
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: Degeneracy Problem [loci dss 


(digas US) foul colphe Jevbl zeke pyld Lae Sed flew USS 
Maceal) YES sue 3 yelissl ale 57 tel wis of Jyltaall sol ow eas 
a ot JS tad olen! ferrell pe te erty Lar (UE 5 oll 6 or Ss) 
sp) Lib Udacenall ab LIES JS pay EA pte Lal gle ca LS UGE 
plows! pte bo OY Udy cilia! IAAL Te sigs USL pee ¢ pcs pal 
US cya (5 Site) Jl Stall Gye eb nel 


(4 = 38) dst 


Supply 


Demands 350 350 200 250 1150 


Galey Warde ded cd stadt Mia Gb OLS Ueeall yf ie pleat LAGI! Le 
[PV WS ent gh Sery (tn + 1) bp ae Ges ling cL 6 
= Mca LUGS cue = (1. (eter) ote + Gyinall ste)] = dared! Lod! one 
6=[a- 4+3)] 

Non a2 jis ile i jew pte TUS Aa les pte bot b i Lie ey 
AidaSl oye J by Jee! aaj scll ftar V Ugteli lia, .Degeneracy Condition 

Cs) jobet 2 8 Sy SIL ded st LST 3 hs ONL, LSI pill ow 

(S2.D3), (ST Aol ans (27) egal a Gatlce getdd pda lie (gb toed 
Mga Say Ka pS Uyed Oy ULSI ode 5 Y (62 D3) S21 Lo yld D2) 
4-39) J ssell Be ph LS adel a5 sll OSS . (dey 200) 
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(4.37) - 


DI 
3500 1500 


Supply 
5000 U1 = 0 


83 2500 6 2500 U3 = -l 
Demands 6000 4000 2000 1500 13500 
vl=3 W2=2 V3=-l V4= 
0 


he ge all desl Lt | EI gai gill fer 4-37) dy tell ol ba 
+ dese yb Let 


nceS) cl esl patel 

ste) ig Byes bs ay pe gf UKM) lly Ge - 1 

WS BY eb) Qi Eb SA! ell Garb ge Jo! gavel! isl slab 3-2 
ages. teal Set Syl pl dd b JI 

does ot IS Gab ge dy Whee .F gai pl Ue Apel doy KLAN of ae ast 3 
(Le ides Yi ote + Gyivall ode) = Dad) LAS ose 1 Dobe 

ghee dod Gaye ge Wb, endl F Loe!) THLSI LGII JS 5 slab pi - 4 
8 bby LS (UW GIG 4 obs lols Be le UE JS si 
CULM ode UIE ge ely Bey JB le G55 A (b> pl eG!) ASI 
ANS 8 Oly yigll p23) Ges GF A AUG AGLI LES! yee Ge 1-5 
Lee ge gol AT oT gale Wo Ue (gy (IL ByLbl, Ailes a5 5) old LI!) 
AAS Uf ATL a phased oye Gyacy LAS WIE Lim Il ge oe ST Jat Key gl te 
PA Geil I] he ab Se pe GLI LOI 6d 

ce Byes ALE UIE ge GLB Sey Coll lta I od ad tell nol - 6 
op Olde I BTS] Sb yd JL) ILI OUSSWy Le yall SITY! dow Geb 
RL IME ge Ys Sey (all ole BY) doll stall Mia Jeo y - ALI) ots MI 
Bykov! 

iene! HSU! ld de wi pil dalek i -7 

LAM easel eatin a bat Ot INT HS oe Slybtl LS -8 


(4-40) Syste 
D1 D2 D3 D4 


Supply 


52 250 
Fe i "a 3 5 4 
3 iy] 350 | 3 250 600 
fin Pnocsinnarea 
Demands 350 350 200 250 1150 


C3) GJLe ynd(S1 D2) ANd sed Al Ld! LS pill Bey 

deny GIS att Gye LL oda oY ee cist eo J GT ee ay 

Sl yh N ISG pty ALS ede GU 3 dail SN LSU duel ll doe WU Slo BH 
(4-41) Ugaeznll 3 dzdaall gai gl foes 09S Je Ga) el GI] pet o> ALI 


(441) yd 
DI D2 D3 D4 
Supply 

S1 300 
$2 

250 
$3 

600 

Demands 350 350 200 250 1150 


‘teks sy arte dodbes oy ash of We Cay (4-41) Jytol 3 
6 ag pley Uae! LA ake OF es ell (441) Jyoti LEVI Ide Labs 
Ants pb Cornel USSU AUisy 6 gsley (BL ate + Gydall sue) dbs 
(300 = all gy hy 5 m + 300 ee) ($3 DI) ALI 3 (a) ge Laas Lut LS 
J Aadleall USI Oley Hill 2 WIE JS gb Glo pI part OW 
GAD) A sctedd B see ge US Wy Ld oy Gide hg Bey saul =e! 

ese ga Mie Ol gi ling he ye la oe LS oF Fae zal paid! JS 
(4-42) Sade 5 US a a5 pl Say «fe 
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(4-39) Sgt 


4 
Sl 300 
300 
3 7 2 
$2 50 200 250 


83 600 


Demands 350 350 200 250 1150 

Usd ste olsal abe C55 duet! gis OF (4 39) Sy dedl ge eH 
CUS! jay dad leu! emcees ge tee Genes Le CLR ae cyl] anal 
sya all cyl) Gide Micah pb UIE c+ JS pg HIG gue Lal ale irs 
(=i) (D3 83), (S3 D1), (S2 D4), (S2 D2), ($1 D4), (SI D1) HI 
re awl peull pre bt DY QU, AW USL Uo dg, Ue! 
repo 
5 path 1] pe gll Sellery Joull dhe she] 

LAU og ST ae BLS! Gb ge Abs Ube! US toll ode ge Sa 
CU Gash ge pe ps! LU Obs ely clas Bl peat ot Sasi ge Maen 
cpt le Lene bar Lil Ll (2 2, _ gadll dibs} Ura! poi) Sea yb 
BUS Bp Y Gee Tell LI gar (hea ye iB Sad Me) Olde yl 
Waal gle Ci gy tape Lae Jee Blea olde shade Ot paee OIF bt 
anaiy (n) poh foal redid pals «a pall gh lal gle! 3 poe 
Bee Ws beds bl BEN) dices Oe GI bpd Sell WE Gael 
saad Lyle apel Marna! LU ae Jib ge A (Gas (S3 Biiibs 
Layee frail pe bt arel oases Lait some! ote Lt ial 
agh gye Untce gb WAS JSD taal oall sf Steal WIEN dad GLtel Re, OV 
PB Ge LS.) HLA Ug Ley Hea USA 52 pr pall ee ple 
: : dled ol plas) 
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JS pe MN adap See wey lel oe Cont 94 O25 Oe Gn J ag 
GOEEYI Lae Lee gekll Gaal Jo Gle G pall Gel 3 abe al ott oy 
adel IW 3 O55 

Me: fad gl LIE ge Hall) JEW AAS 9 OS GORY 1 
go Ss SLL aS lel foes eg Gee (sl teal OS is eal Lat 
we at ps gly eel Gd Le bs deel Ll Gee ob! dal 
Paes Gy Binal oda ae Bly Bey cL OF Gp inal 

Bhe 5 RM Jott fee gill gle Ugted tuted GES op GE 2 
pill eee Gb ge JEM Jou ya ol les jt sana oe Sera SH 
ahd Pideiga lS pull danySs dl ood tiateell ppb UDI 3 fa pr yal 
yS5 Leste oben Ma) JOM Joell Jyte 0% Ley .(Cij - Ui- Vj > 0) ine 
Serb ge WS eet ySayy (Cij- Ui- Vj <0 dal gobs she pill ode 
26) Stadt 

(4 ~ 43) Sytem 
i> g jhall JI djGesS 


750 450 550 


(3) 450 + (5) 200 + (3) 350 + (2) 400 + (7) 150 + 6) CLAN gpa 
200 


6450 = 1350 + 1000 + 1050 + 800 + 1050 + 1200 = 
IB) 1S tes OSL ie yleall 22 sf dal 26 Lol dad ee 
tte gM ils (7) dase WF Gee CLM ot ow Lay .(7) ce ph is el fo 
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: ploell Stay gles Jal 


oo} obo gi — Tall gil by bl ib - oth bell OF EG Gee lee 
pe Ld pest oh BUS 251 pias Uanadl ej yal ib ol pe deel pt 
pes gSly AAS SF sist Q-8 I gap, Lass ASUS) LAGI) Darwell 
BED ggan aghe Chast Lary range JSUde ol gage Y Lila Gow LES Real 
BM oi I) G25 lee Body ge pS oT Use nb LS pest gh bl 
pS se iy cea Cg pl iB Wey UKAAI los Il gage bie oly dale 
Ged USSD Mer phe J] Laltsenl oj al GEN LEI ge Sle yl op 
bytes) ee yes UTA Spl ge ald oe at + pts GSN sll pai! 
win 0455 Caer LeSIY Use) pe LEI LTS Ginall oo ef He Boss 
plese Sb ogee Ud do] Ge ELI! glint 3 Laud steel Gem pd SL 
: cl glasell cp al sue ip JAY! Jou! UI ey ll ole! 

Ue ye ast Jat GI) debe Ye ed SB flow! dee of Lal Ee ahall o 
AS all le act San ae Call ge ted Lad n) Dane Ola Moly 
UE ye ae gl Lal oe gee ot Kins ies gl shape gl ee und ol iy 
Sy Ubu oda 3 ely elie ety ol Poul pe bjt soley AS be (a) 
Rah JE BF deny ull ds line, § Rall yet ph Bay hall RI 
See WS ute [bb dL oly b> US abe ols & J} sale] I wap WE 
Bye Ge 3 ata polis o> Maelo WEI op 6 FT LE UO OF 
: (Problem Cycling gp! > cr US toSI sands) 
(yeaa dail) cae cao adel of See! He 1 

op col Gill J uel ols 


Oy EK TASS ol fre Gi! girl 
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(4.45) Jy 
aie Baa teal etl Bibel 
I 0 ni we pl 
350 
400 
350 
650 


750 450 550 


= (5) 200 + (5) 450 + (5) 50 + (3) 300 + (6) 400 + (7) CLINI epee 
350 = 


9250 = 1000 + 2250 + 250 + 900 + 2400 + 2450 = 

BT areal ae LMS Ci Bo gor gal poill JS ol (4. 45) gto 3 beets 
well AU Rely foal fou ya Ma 13]. pial eg glity pall a 
:Questions and Exercises (ys jloiy Aiud 
: Questions i) 

OF ee A LEY cl bs (po bey Sil ISG opal a eI} 
SJady Ghee Ue ow edi Lace iol 

Gye a by Syudi gis olny Valdseted (Say ogcll GLI ge Le 2 
WS ge teal llse) ee PY ol Jt Jolt ye oul of cy ast ge! 

“op WS Hagel TLV pladeu, AS ySab Le JS by 3, 

Oj gall pe Jad cS yai- 

flea US. 

Ce bel oe Coed) DR tay HSS JET ye Col UK Go Gil ge Ly 
fiw 
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iin niente a OW Sis ai Bel 0,55 das LY case ll 
ia ek NE oh, OST AS 
AM) Spe BUS Ay 5 Heal ADC ol G Slee lsy Jy 


(4.44) J ree 
men Bey pttlh cw jl 
; I 0 
oe sl bint 43S al 
A 350 
B 
400 
Cc 
350 
650 
D 


= (3) 250 + (5) 400 + (3) 350 + (2) 200 + (6) 200 + CLINI pyar 
(7) 350 = 


8450 = 750 + 2000 + 1050 + 400 + 1800 + 2450 = 


is hel ores (DTD (CMM) gpatald oy 3 (4-4) dyed gb Bok 

tot US ne ES St Ugel fits oT Jacoeelt p> (all GLa Le scar pell 
-(200) pay Legal) fis coll Seal F dbase getsbiul of aed Uy elresy|| 
w ay (CH AS ob aad ely tae! ay of Olas gel Sy 
LN EAS ye sled 51> gl cet) Ves pS (D MID) HL Lain (3) gales Sar yl 
ST LI shel Ugh LS Canad Gye GY (DT) LA Lt Se BL) os 


US SLASU tuted! aaj sll c cok, Lace gall Sle J] OME Gall Gen) 
3 side ew dySvy cob! ‘eed 


aI LY, Ut by SN cos Sy sh lg 


Me JBL Raa oh p28) GAINS foc Giles ope all AH] UT aS ola] lla 
Seal de ce AST Ste Ot el dey fo ye al] che gi CU AY Jooll Je hu, 
GS JS gb GNSS Ole ee J yboll Ub ot eb Wis als 151, 

Gok ob a Ole WH! CLUY (KI, X2, X3) Giles BW Wes a5 bd 
(A, B, je SHE SL SWS leas ope CLOW Goes Spt opi debe Lil ae 
cot Ja NSS ALS Aided Gols Ob Aw COS GD all Yee td, ©) 
ct I J ASS y My be 4 68 68) BHI! GE I Ug eal 
Died J II aoastd ey cSt de (B 16 624) iS I SUT ral 
ada! Ley (56 82 677) aileaW Gets Yl GUI jas Syl le (24 016 «5) 
ret 3 KE (72 6102 41) Sell le a Sw! Oj dy sul 

A lla ge SLI JS Ob Lele Gee pall Mas aes te ple 
«Kay be aT JS ASUS feos) SMI! Oj 

Seasl Sl al yall oka UB py ASAI Oleoall chil folee BH 6 yb - Sy 
elec! aigiy Jas deb frail tp yd did oles (5 ULE a tee le 
SAMS ol plead I fated Ser Le fi) WS AUIS 0) 55 Cane ERR! 

: jell dss -1 


cients (160 +150 190) (6 (A, B,C) SAS aL dels! UU! 2 
She Stroll ge Aid pcs Jal 
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‘Exercises 71 jlo 

«eal BAN) gt perl ome Elsil Se aY Laat dy alaenll clin Ie 
jaar g2 IE he gh pala ely ee yal ot ely eV Cpatll oul 
(25 60 ¢50) 2ASSI LSI Way. Lilanl cls clergy tay delet ode LJ 
jp ET ple oda ge Cl oles UF yall be SI Jy) yb i 
ples Myth yeu ge soll gil aay OLY! GYL a atlas 3 youll 
1S Syed tee A yl MG oe ye 9 
Dal Syed ety gl we | lee | Creel eis 
ley | ob / all 


3 | 60 ayi| 


er 
2 7 
5 5 2 40 geal 
4 3 | 7 20 eal 
5 et 6 


15 esl 


—___1__ 


ASSL Aas! de yh pd J UKs ype gd MURAI ode ae 1p 
ying Le fil ol pt GUISE pare ad lly Gell g BU Gt! og) 
Sly Ryne tebe ee Ge te AD) (oles BOE Lgl tor ye Zbl St 2 

£200 100) cm cpl ysil ghey SSE eileadI alg) delay! Ua) oly sole 
By de typed Wesley (¢ tye tur) 5b BW Mls pu cy! ley (400 
be) janet SEM) eed oe lel ode Js py (200 +150 £250) 
BE pe 4S. Siysll be Hoty! Gels slo (1 03 1) US ee ( tLe 
ghus (2 63 1) Lajas Tal dee BO OL! J} CO) reall ow ole Lu 
5S Ge) endl ew lela Je pe Has edly de tell renee) 
egg) de stot pt dela hss 2 ol 63) Lajas WS Le DUI 

Coe GU foul desl gh pe UKE pe f US I eh qa pista - 
HSS al tee AUS, ZOU! Ost J] CI! Cbeall op lela ole ji AAS 
OI Ly Sel Jo ge st tn ol hy do ae al hed gil al Sod 
is : ais UNI 

SUE oe DL § EIS Olam pe Ahad dpb! HUG tof asl SiS + 
oe ie ee Lobel 
leads 3 (BI, B2, B3, B4) GS tay cg ill fend! Gol lee 
(B1 = 19, B2 = :ZJLs ae Vuy Wl Ll ail UNE Ld, ee 
dnslosst day 33 GT, HI) pel a9 gt BH ed 15, B3 = 12, B4 = 18) 
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pall ILA Syl Se em tell cxisall obarle ped - Toe pllaatt 
yay faecal! pmonll dnb plreel dpe IES! ay) Il chal sl Ja dss oe, 
Wired ay) gil db plideok os st 
ge DEA JS FAN ELS dee a oS pes bla p53 
Bi ydncae gb Reed pally WL Kayes SI oS QS CUI oF Cade 1] 7 
gle) 5 dab Gis JaU quay pail arf $Ojtinall vee oe AT bial fast 
rst ab Gy pb gas GU WS BY eb Vy) 
ql Gble ve pl 
20 
40 


25 


Hay phd Lady Joa Jost abl ot fogs Lay I Jal Kee 8 
(dass) fe) a 
Ciel gb. 


DI D2 D3 . 
Ai 


51 
wetigoe | Bt] ram 
al 8] By som 


bj 1000 700 500 


gas] — a at a 


JaV! youl 
tibasi Ja et SI St EL 
b> WU Jett uals; 


Jai 500 
ltl 300 
400 300 800 cited! Sle 
(pl dyteul 
455 poll Oj! JyVi so SW bl Slee 
Be ot! ce II 
Jat 350 
sul 400 
RAG} 350 
ell 650 
Oj Gb 
CJL youll 
393! Jit. Jif SI ibaa! Gb 
o> yl Je Ws 


- Activity Network Models tai! Ulssl 24 eta _ 3 


JS) cag dated jl pally SelEal WY) ts J] Gag Gta ola, 


col Collect!) shemale Gast, bis; 


AS falas Sued Liss 


weal GB ga rt fb UML aa eye Er Hall Halal ph 

oe wy dard polly Goel olbes oa gy tell Sula] tebe SIS! oles 
“areal eljal 

ly pestl ue ser LS Lak Slply Lat ew de epall bbs 
vie pel) Dats! ode clas 


Loli] 2ST plenty ba Sai di b gerd od Ody peells getell wel - 


ps glee ibs! JSLesh 


hdl gt pla) ots MY gle play! quai 555 Gy Aol Ub] Jars - 


ce SRY Jae gp AS) GY (S Gat JF a SI LSI ols 
1 Gale JStas de py pdee ll Hobs abl 


LS gpball i LLal LY aid eo > Ehebsl olyleall iss Je - 


fell play lela Wl matay poly V elas Y Maj Oleplecll 3 9 


Bye daby sf LL JO J WEI Ally py Ae ed! GU iy ote - 


(foetal olga et 35 ail) gy pte) 


vba Gb gh Gob Gl ily: bey Aas taty greed le tel - 
Coptell go AV ib JI slay Gadt Gb oe - 
get Ald ls Glas Oph, lela JLesly foal padi ge pth olnel: mend - 


jel 


ceUall cold atl Ny Tats Ub py tal ball de Gnd bbsl; eat - 


«Sub-project ¢9 all op» a5 gl LKee ty a bas Gol Sly toll 
LS debs les 3 pl aYl J delay be 


clanll iyo} GILT gle slab) Gaya Gall pal ge 2H - 
sis ology pe ytey bbs Gls ot! pies Gabi Gir - 


ell passe be Id] dole, 64a5Y tape BL ply jude y ala Ls plas 
AKAN lad Ga CO pled!) ou 
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-1 
2 


3 


ors! (ea 


odd Sad | fuk 3 
Network Analysis 


Keb JR de ee psi Ol Sey tut aed I a ltally YSU! oy 2 
foetal gp Antal ayes oS] ASA Jolas Lule deal er iy «Network Ile! 
wis Je ob Se lee KS ype A lee el TSF he Lal hel 
eles ger Ley poles ll del BIL pL] Mia DUS Hi] Laney Spee 09S ISLE 
a pe peel pS Ss tee SL GL col Slee! ge AS te ay IRI 
: ASM Read) Slay Bybee pal Ye 0 Sy SIAN Jos Bye 
retell Ula iy 525 


op Oley tall deel ay Dytory bbs 2b GybLl ye Tle yp ICAI! bo e 
Bodo Gl ybr I 5S ley tall Bylo} pases Gb 
(+25 (Arcs) b b>, (Vertices, Nodes) Lis! :p+ 46 por ya olStII peu e 
Me yams JIE ge St | dea Las ARE ISO] toe Gael Yea heal Abe 
byes] 
setSatl Galea td desush ll ial 
AS GLY! J} ARAN ew peed om 
:Shortest-Path Model 3 jbl! pail cites - 1 
Gib sail gh ached yey Gope pall Ade Bp TE pI te cSlel de pes 
OPRE IS a Gb wail s} Jee 2 gb GFN ba ceary Hane tet oat 
wdles SI St 3 
:Maximum-Flow Models 34 al Zale - 2 
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regIGMIS Lpumadt (Say gh gaill Wigs Gilaaall Lush It cuba 


WS GVM gue clad Balastly Spell bles gee (7-5) JS 
Bei key e(Uadl ple sll oe tiled slack yy) WSs (PO - Pn) ys J 
PO gt excell pend ee os ST SM Lay ge SUSY lee J} td JI Le 
my ll pla Ub ttoly toy ogry ple dmty cp Syrul hee I Ye Pl I 
Rhee GM te PO NPT ge et pete Sly cpl Ld Moly dey 
Boy YS OGY A das I pla B tuoly ty oyry nts op Up 
_plall iyslaey Gl} ple ollee I att ee Ob ST its -puall J 
cet Geode GAN (D) 2d 5 3 ple Joly ty planail dec sj} At ws 
13] (1) gad gd pUaW Hoty Bry ols Eee I jot pt Le «etl gael 
Les ate afb om = 0, 1, 2, 3...) Care (m) Hee plas ob Eady Ul wie! 
Ving. gyoghece US OT Game Jeglall LY ley Had gl ode I spaleally dyes! 
Sypally Dalat! ola se evel Ses (Balance Equation) d5lyil Dales dx 4 
24S 

(2 t+ dns J art laze] = Yisalany (0) Las yll (3 sel pl Jr] 
PS ge baal Alyy Mabel 2,555 () Hash B dyes -DHD 
1 gps 

Py At + Pa pt = Pay At + Pos, pt a) 

Tide OVA Ole 3Say Dated eda JW OY 
Sly ate = (p) ae lL) Vyas LnAb puis dK OF Ses 
Tad wily ue + dt 
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a Aetod] dad & ae 
joy da gle eu pete pals ia ols tay} Gyiro as 3 
Meds lls OF i all ue ll aue 
Ie shine & Bets Aa Bel II La! ols Us yy Gyie iy -4 
sdgdows glad 
gl pe iy pene) mses saat SI sa ols ksi Gyine gy -5 
VRE W WO palyt G55 Ls pitas tee 


oe 


ins iii Sly oe lei V oe apes oe MEY Gye gay -6 
Single Channel Waiting 4s2J) pel Bol Sitka obs ksi Gyie gayi - 1 
Line Model with Pwasson Arrivals and Exponential Service Time with FIFO 
: Discipline 
Bobs inns WY RS) pbb) Bbely BLS ogy Getty ch pall Ie 
: shy Le cb pail Lg) QALY Lal BN cet coy tel pda gle J paonll 
-iigll po plas Bib -1 
Vaal) pe ss Cbs pl ole gl oae -2 
viel bao sll J (A) 2d Stans HD poly? wos ee ies ws -3 
i> Md (pw) opad Jare (Exponential) el ces! gH a wis -4 
—s : ica! 
Ch < genae gh tas aaa spo Jil peg dane Giga Ur gh aS 7 
é - 
ins pple) tel, aS She dey a | 
royal lia. 
AIS y J} plas! paey api I yogi oben con Y ral 
ants) gle Jpanull 5 Spl a plea! 
<3 ea, oSpall U 
(75 JS 7-4 JS ae gp oe See ae 
Bead pel ay fly dpa Ble (7 = JS 
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\ 


Anal es tw 


RNS pny Nn 
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opie oo tals Samy ade CM Ca bau en 


Wa = (A/ B) (If b- A) 


71) dtu 
Peal ola pans his) Lely OL Eylesll At aot cd dey 
Sy Gd bold pyle Med GiB Ae ny 1G pall We le soy oy 
pgdd Uabae Jaue gee OF deg SE I] eMall yd Made Cad diy Lo da 
Aa53 33/4 ojAS be yee Wess) phd Cay Ly LoL II /ere 10 ye 
sds) fran 
re] 
tel la Osi Je EYL! le 21 
«pls cats ellasl LS + Staall ode bye lim _2 
-oyillall iy pla! OS eal Gees lll Coy kaye le 23 
jel 
Pell oe Lae yee Ld ST Cre MHL ail yd placed (5 eal Ld - 1 
Ross) De gh pads Ob ow Gill oDbaal ote dae gay (A) Hel I] Oph gl 
le I GIG bye dade @ (1) 
A= 10 BE] ee 
yu = 60/ (3 3/4) = 16 Fat ne 
ads OVE Clie 3S dal SI Vole JIE yey 
Sls ote = (p) ple pols) Vp Dsl pubdie 3S of Jism 
indi oly oue + dyes! 


P = 10/16 = 0.625 
Daly Josey gly Vets tht ad OS GU Co gll Lis Jlael of ow Wey 
(= Po) Lal sls ally 262.5 = pul 
wall pb Sone gl agra gue dle 
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* sya re bal 255) plat biel gary ts 5 


Ml Bias dry, pte dla} 


ual go Bdaly yl oye y Slam! 
Po At =P, pt 


CUS oF ysl yishe ory dla! 
P, At + Py pt = Py At + Py pt 

OS ysl Le Pi) ge ar yetls 
P, = 1/pP)(A+ p)-Pod 


[ P, = (A/ 1)? Po 


lad Bolen SW apry dlc! 


P, At + Pp pt = Py At + P3 pt 
ON Uysgleg Ley (Pa) oF Gary 


P, = 1/pP2(2+ w-Prd 


P; = (A/ p) Po 


clad! rr Bylaw (n) ade dyr9 Glael OY dele divary 


n21 


Pn = (A/ Hy Po 
pul 3 lam gil ke dae gee 


pl 3 lr gil ste law goo 
I) Cad yl! dae ye 
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(indo! feceed why 


W = 1/ (16-10) = 0.167 


ogi J daly fore das GI CS yl bog, 
Wa = (A) 0/ B- ) 2 


Wa = (10/16) (1/ (16 - 10)) =\0.104 be. gab. ou 


Multiple Mate) ptt) tioly 5 or AS) ayy De (9 MY! Gio Chgai 2 

: Channels Waiting Line Model 
“adh e hye LAS SLY LAL YI Ga yay 

isl FU BL Lt 

ANN Se ess! Abi J olte Ji our 2 

Axe Be MB CA) opt Shans Copel yD GIT a Upegll wy 23 

b> sll (H) oj4d Juae, (Exponential) |. ql a I wis 4 
-Baoly Sb3 JS Ad, dng 

Uy pee caso gl SLA Seo Stee oye (BT dpe ll Sutas To pedl Lda 4b OK -5 
cg te I pth (S) ere (0 < Sp) ee gl I ols ony 
dated! Lal 

Vol taal dpa Y,) ab Gil Ltd! Qa tb -6 

hdsI pitt) Body LG ga pst Sta dey -7 

WIS 9 4) LE pes apt MI pe LL pee V gdyell Lia -8 
Mats Ne pari 5 ayolie oi al] plea 

Aga todecll Ltd pyldd dey Eplilly Jpogll Lles (7 — 6) JX* 


EN pe teal oe 


lees Beatie th I ui a 
1 —> 
' z eg 
_—> ay S+3,) S22) sf ete 
4 —> 
a 

BH oh, 
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Po = 1- 10/16 = 0,375 
gale W375 = HN June il ages ode lacol ol pay bias 
eal! oo ULE WE 3,6 Gye wet ol pl ss 
AEN gS daly Joao ayy Slee! 
P, = Af pPo 


P, = (10/16)' x 0.375 = 0.234 = 23.4% 


tell gall gules dm 


P, = (A/p)*Po 


P2 = (10/16)? x 0.375 = 0.146 = 14.6% 
hI Ub ee BH os Jl! 


P3 = (10/16)? x 0.375 = 0.092 = 9.2% 
le HL Ul 
ol 


pills 


ghey LUS Of ctl lie 3 gh Das BY ayes J 

ulm Sar Gilly (Po + Pr t Po + Ps) HLS YL W JS om 
0.375 + 0.234 + 0.146 + 0.092 = 0.847 = $4.75 \ 

a2 


AES) eal ate be ye 


ec 


L = (10/16)/1 - (10/16) = 2.5 = 3 ee 
° gpl fj oan aie dae ee 


Lq = (10/16) - (10/16) = 1,04 = 


<i : gi, Gal Cig! dey 
aylbll (pail ci) tes gary doe 
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Opi pladcel daa! » HN QU seal Syltelt deal: (Po) 405 tose okey 
Bree eal 


Py = $2) D(A/w)"/n + A/u)"/ S11 = A/p) 


Py = 2(15/5)*/4 x 3 x2 x1 + (15/5)"/4 x3 x2 x 1 (1 - 15/5) 
= 0.0377 


P= A/Sp = 15/4 x 5 = 15/20 = 0.75 
1 PU Old pase. (n < S) O55 Ld 3 


P, = (A/ p)"/n! (PO) 


P, = (15/5)'/ 1 (0.0377) = 0.1131 
P, = (15/5)?/2 x 10.0377) = 0.1697 
P, = (15/5)3(3 x 2 x 1) (0.0377) = 0.1697 
gl op pide (n> 8) IT L AL 


Py = (A/ p)"/SIS ™S (PO) 


Py = (15/5)* (4 x 3. x 2 x 1) (4) *4 (0.0377) = 0.127 
Ps = (15/5)7/ (5 x 4 x3 x2 x 1) (5) > (0.0377) = 0.019 
Pg = (15/5)°9/ (6 x 5 x 4 x3 x2 x 1)(6) (0.0377) = 0.038 


Lq = Po( A/ n)® P/ SI(I - Py? 


Lq = 0.0377 (15/5)* 15/20/ (4 x 3 x 2 x 1) (1- 15/20)? = 1.527 = (be 
2 


L = 1.527 + 15/5 = 4.527 = 5 Jive 


Wa = La/ pu 


Wq = 1.527/15 = 0.1018 = 6 ya Gils 


W=Wat Ip 


W = 0.1018 + 1/5 = 0.3018 = 18 ty ass 
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SOS mr ed ytl Lig Oil We Dales 


[B= ED Oar in earn | 


+ lal Osi pure NSO L Me 


P, = (A/ p)"/n! (Po) 


+ Sl Ola pee (n> So Gu de 3 


Pn = (A/ w)"/SIS”S (PO) 


L=1Lq+ Aju 


Lq = Po(A/ w)® P/S! (1 - P)? 


W=Wq+Il/, 


Pine (15) 0d bergen GLN ALU ead Spey June of Lo 3 I 
dyry gheely col yl fewal) 253 (12) 05 aw rey deta! pdt 5s oly sic. 
Lib paall CLs macs ySUd ty) 


2(2) Sle 


LOgl I We GYLeat lee se piles 

2 fos 

GN heal oe dae ye Ea Jude Coy BALI cali planed peal JF 
Ch) dessus SI pa) pas ho cd aa oe deer ging (A) ALS gl} O pleme 
lel I! BUM joys dame a 

N= 15 dele / bor 
p = 60/ (12) = 5 le/ Jnr 
of Wis 


»<Su 15 <(4 x5) 


SHAAN Mae la ig ala Mind DE "3 
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tS) Meso 30 = 30/1 = (4) del Jae 
0.2 = (A/ pW) place! Jol 
Po = 1/1 + (41/3!) 0.2 + (41/2!) 0.2? + (41/1!) 0.23 = (41/01) 0.2% = 0395 
P, = (41/3!) x (0.2)! x (0.398) = 0.319 ts 


P2 = (41/2!) x (0.2)? x (0.398) = 0.191 to: 


P3; = (41/1!) x (0.2)? x (0.398) = 0.077 to 


Ps = (41/0!) x (0.2)* x (0.398) = 0.015 ry 


L = 4- 30/6 (1 - 0.398) = 0.990 
Lq = 0.990 - (1 - 0.398) = 0.388 
W = 0.990/ 6(4 - 0.990) = 0.0548 = 1.6 
BO ba Gl Geel! Maal! ote deuce OW gt Laws in 3 Uy 
1b AE! 
6 (4- 0.990) = 18.06 Lois See 
Wa = 18.06 (0.0548 - 1/30) = 0.388 = 11.64 
2glall Sg gl ier glas Qe Mt pyltd oly aba O13 WLS! Gio chp -4 
Lagden 
agiblall plas Ige geny OF Ke AI Ole SI ote of ton Led sled! JE oy 
pe hed Bate I ae WS i Gey cdo yon plas wb dT asl layin O98 
Pi NAN he a sety fell deeb Sesh gl gd yall Lege sf Gale! Js Hl 
CAEL ope a pdoee ote (che Grd Boll ole Ob) ALE ele 
PEAK TST ab I) eg boli ote ge 8 ll one od tabi! Sly 
BV spill Spb a ytreed 27 ee he O46 aby AU Gola! an 
Ot Say Med) ode Pr ye Ces pyle Jos Y Upuat Lali ye Hy lag 
Va a Sar Wy «(M) jo dl (lla Gb olan gl a one Stl #7 
; a jlyll Je 
ih LS 95 


Pa = (A/ n)" (PO) 
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poem da glas ge Meds! ois) Ll Natal) op MEY! Gio gigi -3 
F 7 MASI Ib of i gall colton 
rl iby pms > ol 34E O55 bya a 3 
et ci cole Sd ly ls A ts 2. * a hi 
pe PVT Ge etl stall Jee Tg RelA oie yao 
SPM, SV oo jhall Glas ally «gilaal 
gic ected ele Jee aol Ose linn lll Dhal ae dt  il BY 
ol ae oll Cee 2A one JEON 6M) in Se WD jay tole SI 
5 ele fae ul Ooze Cll hel oe (i) ote Sh aly apy (1) ditnas 
¥ (M =n) ya plas! sl thal Updo aiyell sl eal asl! ove 1) tht 
are Dyers Al wl Way (M =n) > goby Spo yl ps Jarl dySsy 
we dass! he ody aly Opely wis Ce dyes! wig aly aaa aed 
AS 8955 aj Te Nabe OB A gi sll 


Bu 
ae Ahn gras J5 Lal 


Py =1/1+ SM (MY/(M = n/n)” 
P, = {M!/(M - n)!} ( A/ A)" (PO) 


L= DM npn =M-—A/u(1- PO) 


M-A+p/A(1-PO) 


Lq = 5M (n -1)pn =L— (1-PO) = 


W = L/ A(M-n) = 1) wit -PO)- Ch! 


703) Se 


oy WL Ole 
SU gd LS rest Late ae og hae Sad HO 
: in oh solanll tone) me SF 
a Ni dehy Ne baal! taasll pts gl aoe 
wel & 


PS ay. fall dead alg tel ead Cee: 
NW eS ad : 
gzip Ue Yer} ol <a gllnal 
7 all 
pet gp ce 6 (ee 
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eo Ut sh (ema) Gila p26) hob bby ae sl int Jeol MSN suas err 
inasd! ppd plant! 5 si OF ee AN IB] YL W gel 05 sl Cal ays 
pba Je ot (P= AB <1) oly (0)? Glass o(1/ W) soby soi dees 

2 gS O31 We SY Le! 0555 Ley dbs oSe pl ob Gy 


Lq = A? 0? + P?/ 1 - P) 


[ w-wat | 
[ L= AW | 
[ L=Lq+p | 
(5) Se 


Joa Ol Jay aa Ll pets Btoly BLL de Cylestl ULI Gye 


hes 5 std Janey CYL Opals C238 ay Hel CI ead Jes 
SB Slee WOU SI ke pace [bsy GSN tas Jee Lal del 
Rell gb Wee 13 ily Cul Uae 
«lad A SHES De SY Ll Lie se ghleall 
: Jed 
P= dp = 5/13 = 0.385 <1 
Po = 1-P = 1-0.385 = 0.615 
Lq = 5? 2? + (0.385)7/ 2 (1 - 0/385) = 81.42 
Wg = 81.42/ 5 = 16.28 
W = 16.28 + 1/13 = 16.36 
L = 5 (16.36) = 81.80 
Hate pA Slo OH GY ate ogy ae lil Gye gi -6 
wegen «Meal Rati pas All Salle tg V sue 4b Spoil! We 
danas J po Jiee 45 OS, EN 5 ol yllll 5 syn Was dy deny 


273 


Lq = L-(1- Po) 


Wq = La/ 2(1 - PO) 


W = La/X(1-Pm) 
zi 2(4) Se 


sinks wl Bo 1 Pbdl Lolo AS pall Cel eas - 
be Janmiy hehe as Aly Col pits OEM) cabal gp Spe) OS pw # 
Po BYueW gl eis isd ped By Oy Eee gd OS 
sil ; Ee gOS pu 6 yh 
2 glball 
Osi de WYLe| le =) 
a id 
ppl (lad! b OS pall ove hee lL 
iS plat 3 Seal) adits Gill Cog) be pe le 
capil! Jb LAS plas gp sot it Saal a oa 
Po = (1- 3/6)/ 1- (3/4)* = 0.667 
P, = (G/6)' x 0.667 = 0.334 
P> = (3/6) x 0.667 = 0.167 
P; = (3/6) x 0.667 = 0.083 


i 3 +12 0.733 
L = @/6/1-3/6)-@ + NGI 10 -G 


Lq = 0.733 - (1 - 0.667) = 0.400 
= 1.015 px 
Wa = 0.400/ 3(1 - 0.667) = 0.145 = 1.015 ex 


= 1.865 ey» 
W = 0.733/ 3 (1 - 0.083) = 0266 : 


ay cls Wes te G3 - 

zea :) tae! 1 aad o> J) 2 can. a = 

es PL pe Renglae go Lata! pati Peo apel Ct H pel 

palate ee 

Noe Qa gt Lest hh MO Ty aN te 

8S Lee Se SL oe 
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P, = 0.01832 x (4)!/ 1! = 0.07328 
P, = 0.01832 x (4)?/ 2! = 0.014656 
P; = 0.01832 x (4)?/ 3! = 0.019541 
Py = 0.01832 x (4)4/4! = 0.019541 


0.62898 = ASS 5 paral 
AUS I col pA Lyetd ast sl eee 5 le OS, uf UlcHl sub Le, Re 


PWS a 
0.37102 = (0.62898 - 1) 
Opolaiy Uta] 
MY 
syle lS 53 abe SI OV od ja ga Sp lal patel ya bol 
gle 


SoA ee spl goed Ga poll Ua 2 

ped eee sll ee SUSY bye ths pS) ANISH yo 3 

ee Ort ee DUBE G pte Gals ye dake pl SI sat 4 
Zopylall 

hand ddd (5 gine ab) Rly lel C3 IS cleat) ULSI eye - 1 
45 yh heal pst5 Sine daw yin OF Legh USI I] ele! pyui ali e cai oy 
dell op ee 

AN CYL VI ser gh UES! G gine Ss placed thal yy ey pllaall 
Gis 635 JIE Ah Wee GLY of duet at -! 
Gis 6555 JIG ee 5 Jyoy Jel uel -? 
BS 6 IIE ee 5 oye AST yey eel dest -3 

pot SSM oh yU oly Ores a) Bs TSA lye pee cee - 2 
Cece Ral LS sen pry BL cs by coy Oar cel ad At 
C8 lab ots Oj SI pel pes Ob ee gi ol yal] CUS Sel oo) Oa pas col 
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SIP D5lpSt le alee CVE W Opaly 059 alas dtd tt 


pP,=e?PYn! =n = 0, 1,2... 


(e = 2.71828) 


(6) Je 


aoa sas of 3S pl Syl dak ae Mp phy eA r 
Fe NY feel ate “LN cca gil Gly Dhene 16 ya MeL 4g Slee oF 
ee 3 4 aN acy te YI than) ol il 
spjily edaga 15 eyi5 inary LED gol Gi GSE pea 
; SAT de gl asStr eens Yb oll o* Les br 
- plas! {dg} djl pl De el + gael! 
: jeu! 
n= 16 p = 60/15 = 4 
p= Afjp= 16/4 = 4 he 


«ate deaf Bua 0S engages 
Lye ee CM pall pad hae tey| Ste O95 ali woh tld 


WH p= ail 
apes yo ge Jed COM SS 
p, =e? PY) at = 7 Ain! 
(¢ = 2.71828) 


cd gbdt opts De Oo 
: pela Jylardl on 3) . 
Gok wy e*) shoul Se po cr bed slew! ghee po OM (.01832) 
TPS oy «PO, PA, Pe, bo 


= 32 
Py = 0.01832 x (4)°/0! = 0.018 
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_ gla ds lal 3 Dbl 6 po GU CSI bo, ' 
: P : ; ol Ly 
<5) gt, bod 25 ON CheY ity Yiltgiaitt og 
ei Jyoy Jaw ol aay (elas! oe wy Ol bes oksY) eMvie. 
RASS) ys oiy UT ROL 5 UF (24) optd deny Opals) as + oy 
DRM aig 


-Baol SI DS M52 (39) ah boca (yj ) 
et 


ee > 1" “ ; 
i) ol kenge Jal ees ew clad! igs O5l al JE YL! CL 
DB WISH 903 pO Got BY CT pte Tole JS eatst G . 
° Poa 
syle § OY ote hayes cell b YY ste Lees gl 
Telia Leta gles SLY eld Hdl al al der g 2 
nay irae cals bU sally Bb Be go Le ab eon 
UlIKe 165 5 bar gens AC ‘ Tiaike. 
asst SRSA ge Ugg Resta eae a Heyl oo] bh ae ll, 
PENS (60) ea ye Jabal alate Ml gle SLIM oo oe gl 
cel Cig pe LIKI iss) Cis Qiyis 
1 lla! 
7 i> @ | ti ¥ x a . 
reel Mid Saath etl CF de gay LL Cal dee ye tel 21 
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Sa yledl 3 A ole one Luge yal -2 
_ FIV US coy dargee ga le 3 
Berl tad sb al a Qe Hy ane 
a fh anlblerp ash mg dacttan donc hows aon adel 
bagel daa att Licey fee neh pierre 
gh Lig 24 05 Shae (Opel ys) Ly yl 
siya gibs 3 08 be ye 
2 pla 
LOW De SVL! uest -! 
Geo glial heal dunt ga -? 
Je Seal IS ot oN danger af Le ZI -3 
fics SY 
Tne JS) Us Vicky bugs ob -4 
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af alo al yall Sues — ody aly Ciel 5 Ub 15 oes Opel 
ABGIN 3 Wh 1.5 ote DB C555 ol ci! 
+ gla! 
LOgeesdl cys shyall QU gy cl Gass Ib ase bear =I 
cag pole shige ght gS Math oll JSF ISH Sp dangin ttm =? 
pe ge Heke) go Opell ol 9b O98 gall CSN a 
+ (hdd Saas rtm -4 
ap she cael tate gt abet) gp tlt op eel ata ea oA a) 
ely 
jae Gee Coy) el poled calf ey USM gel ree -3 
ve dea gee Ob arb Henares gy inde cas ay rhea 
Lisladl 3 Hone 30 ya eal! 
+ gael 
_ pbs 6 5,5 UIE Taam J] Oke Gh ol dle} -1 
Gilde 6 4,5 JE Oke SU pes Jee] =2 


ps5 J 


_ gilda 6 J hes Sop Sid pes dl] 3 
aN aay aby cdaely ede ly sar yp 28 I ca shea ang arms - 4 or 
lye B odd Lu yeors Ve WHO pal yp? pis GW ole! Js Jane 


BLU Gs 5 odd Lure ell ws dass pt ory ideal LS! 3 
: aeeory 


Hyphal Bot lS all 

pled eal J ed PS ur 

lll J Blew 16 op Jee pes 

ayry DISS tio pl LS 
‘a glee 


ajlp! Jl CYR! Hh -1 


Sly ply Qs Ga dpe aw al 
BGs 5 0435 Less pad os lange ly vial Sl 
auoky taaaae gp Mar 298! 


pial po asl aisiSi ste dense 2 
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(badd! of) by rod! dy peas 


Games Theory 


:dosdall 

Ven og Lab olay al ge SLY! sf ol yl tbs tal 
east del sill pa SL pony gu ptall Ol J Lalas Vy Zonl cul 
teed od SY Laat of Y) c1921 a HRI 8,53 ob + Js! Emile Borel 
PF Soe i Ud Dag ASSAY UE LOLI Lge Gea yy BL ols f 
Sungly Shaye O55 Oye ol en bYy GS, Sole Local 
Usles Jol Gls 4 John Von Neumann & Oskar Morgastern | pal Lom y ys 
Sibel dally oli Cm 1933 cle oF GLAS lak giles BP Obes Oss lL) 
FL LIM jee sty «Oligopoly stezaJl ly Doubly (sls) IS2>Vu tb! 
Mage JSD ST oT ont eb tated 55 US vit Ubd] SV! J (Game) 
PUB ylas 5 Ral tts pasts, Shera Gs odes pe yl stows ode 
GN AG ay AU tals CLL Us Ljlcel Payff oul Bi zines 
ot ae SJ inde Tye Lath ANY Use perry tht oP Lu Loti 
gf Hd doles plea va: ail Ve 3 gli Gyny . td pales 
Ab bel YL, Ball Shas, bball ells bul ole 


Malesayl psaliall -1 


447 Ghul Gaios WIG 5. 3 All Gl ll oe Seyenes a ieetaed A 
VALE 5 YoU ails op he 
pst i ae “AAS SiN La asl dea: :Pay off thsi ule -? 
ct AMS Le sakes ly Hes oie tle of tobi Ho cul priad tas 
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pb Ladd! Led (SU! Ca OF dey all oh Ua tol g.9 


ay Jane Of cake BE italy a SURU Tiss 20 bo yey bel bays p35 
a's EL 8 JS 3 tUb 15 Shanes WY pel 597 > Biyh SL Ul 
te Ley 

vr 


_| gUaS! Jans Gelato Ul ode aly Boge JS fobs 5) diLcol 
Ciel JLacol yo be Sollast 5 6st nat il gas Ste {asi ie 
year : Pedy gl J lll J ots 
ie spend VISA aT CLS pte dey Syed Sy aol Y-10 |. 
fic Yi pydl Bhs dpe eas! Jer oS 13] Gytrall BLY 
5 Lded 12 Jory ol ue Hs OH Sarg 
ae (ash dele yy JS Geta tl S 3 pt dpe sll dane 0 3 ele wy JS 
al cell (PO, PS, L, La, W, Wa.) 2g 3S saab opi 
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“Two - Person Zero - Sum Games 4 pall arall 3 Ase) SLs, 
OSS Cape Lashes clea 533 aT pete Get sb Gat 9 ll AU 
Lantel Cuts Bt gl «pad aglns bee gai ht AS Abell BS ott a 
aot ey pails olyle go ld dad oy AM OE olcaty vy 
IB) eT Sle hte slay Wyld cits YI Geyill of tas babes cts ay 
BP trai gb Yol0 tal, Leaded jis Wee UE Ope prem de Oley te 

Bgl J cae ye Lal oda Joly be pad HOS By pall SV OF Gy) 
parle 26 I OL Le 3 

05955 Cee Ho jlase cllaan 693 JT genes ebb Ger (Tl) HUG 
Se oF Ta dagle ob bee yb AS ALI HLS rod esl 
poi Mahe] ee le Ca ai al US Dd gay SV SL Cl Y Lal 
Rall lane Baill (Uy tans La hae Baby Gentle ey pte uel y, 
ots el AS Sb O55 JY bd By lee aay oh All obs ye fy 
pF LSI OSSy ceed FS SLI OSS LL UL ay cats i ta 
BT OE Lay ABU CT 8 Gall St NI Ul 3 JM gy tall CUI 
AS DL Ob abl lie ge 
TGULYI tater SL Lal 4 

OSS AD gays cettl ye Latte gle eilcall gf gd gS LOSI oe 315 15) 
Ake ship bbe pb der OS LS jie Dear WB 
Pure and Mixed dh15 all slasl iu Yl) diel) oles) uy! 
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fol yjball 4s old 
Blarlly Aes est pee J Lob ob ball ale le SLitzall OS -! 
heey pil OU pa iy le all Lge IS 5 ilyey OF ee -2 

oU pai gi She ub Jhb, BS am 5 aenei gb SY LS olgetls 

ge oe TS oye pees pb Lipo 

Lag jhe OF ol Vans aati ea) ol toy 5 GI le JE oy 
At ea, Sd cribell J5 Gb ai 3 (Pure Strategy po Lapel ell? get 
Say - Mixed Strategy tals Leas aul Chal aT 50 gu So Tal el rca 
ll ttt Gb ge UB ae 

281 


|» gad le OB cE Y! SH obesSI 5 Bh 5 Mest Gas als 13] Ul ‘ew 
te ASS La ay dos Saal CEN J lagall Jed 
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Fn place JB gh Uphcdns Gadling) Si gl tal 
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* Gobel 

Se tas pnally Gilly gat yptall dol He Bh Byienll G pace Js pe 
dyertly oY! caval (5 Yod dares (1A) cma dob 35 PW gyn, Vis 

aly 18) cane Lay Hl aly teas oS Lea 28) Bey ye 
: mae en 5s OF Fs SY] 
er eee ob BL) (28) Age ge yr da apedly SWI all i % 
~Jrass} 

Bye CU Gy BI ode LB Bap) 1A) Bho] AS BY aT sill 5, 
AGLS] Bab j le fed Gly WS 3 c Uy oD) out Bay pilly hss 
tle Jeans of Sa le Jol Sky 6% 10 olail, %o4 lial G pall oye ly. 7 
ail CS Ad LE. Syed ge peed I %4 BLS] yo badd Ligs ele a 
tle ram OT Sar be sal bey pee pe 5 Dp oe ened Gd aint af 3 
(XK) fess (24) ebb 13] EUS. Sed Lena ge %6 alas yp 

ALI je 6 Lt (12) ots 8} colle 4b olay GL of 
Gy oye ody OT Kay Le ral Of (K) SI yt yay Lat, ce Jot 2,2) al 
oad (Y) kot 13) Ui gles cena (M6 Blol gb Le il J cls Ley Ya 
SP hott Wigs aS Gnets OF Sey Le feat Ly 6 %10 Syd oye ods OF Sey Le 
of bal eels yey CD Qua (it) Let bt es, tle quay blue VI 
etl Hast OX) Jute sly OF 242) gle gents) oe Gray al by Ll ods Jb 
on be FT IL Dydd eam 

tte D Jets Me U5 ened cclttl cet IA) sl ye oT US cgay 
evel 12) foe SL ID) Lt es ly cree dels Slat sf + %100 
Py Lite Allan Binay (I) jlady Gye (12) py tall pina Lyles dle! 
Jlazol of fh ie Dee Bye Lemstl pol ey (1 8) gy ped | Ube ool» 
pall pe BM Jetll slab) JLcely geome doy ga galatdl set be! 

te pe as Som rtd 22) by AAU EL I Wis 
ost el DEW (Hie ol) Gall tal YI ex paar al gl am 
Sag be SBT MCE) gy pha Dyell oe Ut 

einai 5m, cies i pall Soe I gl Call pad dbs 
Ww : aie det te Haat dlatol at J cs 881 Jot) yo dales diay ih 
Aeon eM O55 inches - paral aghan Uglacel 66 88H Jott shot let cad 
het OY) US Se thal ase Jl ope AST Lest laced gle fa] tab 
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iagd of Ulin al pb pial iyglas 21S) Uvernll 0555) Yoh (22) ba ig 
=e Aedoanall BS Spry oy Yad = 51 
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ee Lis 
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vw 
(4) Si 
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bell tabs A padly olvai gol 9 shh 

gaertio pelt Heal iy fe Sashall Bb genital! tol the pend de 
j js pol clay! Jl deo ees WE SY pole plas deeey 
as gill Ue dow .olel wily ola gl oy eke genial 
Op pred A Gin J al es tat Lae Oley Hall Gees 
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CAM pal sd) Lee eb ll ot At %o4 val Me me fi 
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X bee ol 


Seta pha ois geall obs p Wy El Alo ge Le gla 
2 ead 
P= (1) gy te Rk Ja Jott Le! JY ps 
tye OY (1 -P) = 12) gy ed EE SU padi set! JL Y 5 
1= oYLsy 
H = (2.3) gy pte Gtk JM ost sel SLY 5p 
(1-H) = (244) gy Ae Sk St ptt sl JY jp 5 
Z = a (12) gy phe Hb allt we ot esis 
Z = P[4(H) + 10(1-H)] + (1- P) 6 (H) + O(1- H)) 
Z = 4PH + 10P- 10PH- 6H + 6PH 


oY 


Ve Talal P 


TT Knl_ zl (1-P) 


Z = 10P - 6H 
Lat, Phas gb pSoees (1S) Ey pte OF (Z = 10P - 6H) Ualeatl gx tml 
IPS Je GIS) GUY, His 3 Soe 2) Ur 
SIH AS fee Bey (28) py tell ley .gKey Le STZ OS > Se 
OY U3 2,2) gy Aa BLS (1Ls CLD gha Le Jal ZnS fart Se 
SO) temy SL slide aL! Malet (i H lo 
O<P<i 
O<H<1 
CS) desl pel OS SLs gy tall oe Gio 1 = Hol = Pob 
Bye Sharsl pol LAS (ino Dr Qf) desl aly (ie Dis 
Shemall eel Upbeat lst 2A SF I allel! de Gey 
- Strictly Determined Suls Laying iatoes alle +977 
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yi 2 = 3 1 
c 


: esl clout r=) 9 wll ais 


(por Api 1 Je tery pe Hilal tle eal Gnd A eral a le Tl 
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)2) dadsseall Eeecl AM gt lls Ha} fer Ol p28 1) yy BL 
Ke gay) (12) ar pI Ua yad Blades Bodeee Abell 25 O55) (1/2 
-Q 35 ena sas 
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Giply atlall Bydne GB pad Lda atle eras pole ct pate JS O15 TB] Game ards 
GEM folast gh pods a ot Splash pol JI le 
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5 >4,-6 >-7,9 >8 
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(5 cls BB MDs © oe eb His | YL, (ID oe a (I) he 

ob «(X) (2) oot: be A) he cpenee (I) ls WE (6 < 8) OB 6? -4) 

op UD) de bee M pe Y pithy CY) (2,8) gos ase (D de ore 

epi ueh Agent ce (HID) ayy dary oS DIS Oly pa pledlay «2? HH 4074 
“(0D)y () aye sens ly 4 Ye 
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eg heel el ll Obes! aM US ai 
«ah eee ; oF echt gy pall 
? (1) deall p LS SS A) 62) ; se wos 
U2 NN a pias OF Wee ba sil 
24 
X del Y bezel 
Lob Cale sal 
ppl eel! ws IS gal 
aed +l 
2p fle a! = 
le tee (9) ousl ail OF tas GLI Syst IE 
jou ay) t * aL al jLeadI Aske Apes i Le, bly 2) Q2) whail 
2 All al 
z= PIQH) + © 4) - BH] + (1 - P) ((- 6) (H) + 8 (1-H) 
z= 16PH-8P-10H + 4 
Z = 16 (PH - 8/16P - 10/16H) + 4 
Z = 16 ((P - 10/16) (H - 8/16)]- 5 + 4 
-12=16(P —5/8)(H —} 
pS Of) Lets PS pK 12) OB GN Stall of dled Sp 
ISO 2) ot oi) lew 3 gO Cbg ley Zit J Js Ges +H 
lis p> He = 0 (2,2) sly ol Set ade J Anal ge 08rd oP = 
Caphal Sadly dee pally) (18) gy pall Gel DL! Z Hee alsa (It) sla 
HEV AS gl (22) dH ily .Z = 16 (P - 5/8) (H-1/2)- 1 tales fg OF 
P= 1 Jar igi AP gical Bae Ha pst SNC DD che gp cme HPA 
Haat JN La ie tad eS SE 
Mont se HS} jan al (2) lab play «2 =18P- B/E 
: “je gh ile do Lie thane O95 
pay ay 
2 mina 2 
16 (P~ 5/8) (H- Salaadl - JyY! tow! Jee P <a ” 
PF) GSI I Sy -Lplene 2 plata fish coe 


aie SLAY of gig) de jake "Nand inp Sms <b id 
rf ly P= 5/8 ns ol cn Gp deans oP FE a 
PQS) p25) et inate al LS G8 5 acai 
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WSS y eke fal ea Sbesley 
ELI tema lly Hall Sheed oy shag 

BILL Oily Ma ogy pe Ae cy SLs Some ll Maley Jol ge yoaltl gy 
Se HAL eG fel ML ul Gb JS ey GUL poe ats yp 
foe ols alle JS OY allel 4 iy Abell ines Whee ye 5 de Ska gy 
Cetin Jal ob SL cameo p-Kally Shas doer pl Crt Wt Kal io gig 
“Bale Cob yar Mad Say as 

2(8) Sle 

ALI Byes os AS SB a roalt 


Abas) dus yl db jb Maul yy SLE! Jo — lla! 
oS St ts OL, (XI, X2, X3) A A leak ll bbs Ci i ol (2 di 
ALS (Ray UU V ga ayleall dad oly (V1, ¥2, ¥3) (2 Bleek i bbs 
, : 1 PVUS B yaad! 


Xl + X24+ X3=1 


Yl + Y2+ Y3=1 
le sited) U5 Ob CCI ye YD cay yy MI syed! Bod Ue 


1p A ow 
3X1 + 2X2 + x3 
Had geld cole ght O05 Of (C5 Il ye XD) UM Gall A Codd 13) plindls 
a B aw 
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iL al Cu) ie, 
ouenen Rt ea PONS Nah gl i a 
Ol as Wy 0,3) 
75 >-94=4-4 5.8 


w ty ee 38 OW) oat se NI 8) 6 0 ste 
jee 


al ga liny 
: H acgregil pool tytn Ae (W) yey teas ot as 
J” 


gl, tAatls devas 
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(8 ~ 4) Sato 
here | ci. 
=e el es lta al 
op eo H (-1 
eee ie oe mee 
ple pail 5 8 


aay Aw US Gad ALI OG coli pail oe clei ol gis Gey 

ol ghaay ctbalices Uged oll bel eV OS Jk, «Saddle Point is -*. 
PS Le Laast (Al dill br ates 

Z = PIS(H) + (- 6) (1- H)] + (1 - P)[- 4H) + 8-H) 

= 23 (PH - 14/23P - 12/23H) + 8 

= 23 (P - 12/23) (H - 14/23) - 168/23 + 8 

= 23 (P - 12/23) (H - 14/23) + 16/23 

Papal ope JS MS tga y oye Sbsbeall day hall bet AM Os 


as 
- Le tara! 
ea tll deel YI 
(14/23 «9 /23) (12/23 «11 /23) = i hell das 
16/23 16/23 < 
; mene oai Laced of ely os 
O Hew egell Sila de olay Dba 6 alaber se Yaad yl 


sh alemsll 
WL pS) ola 


PW), (IID) slat ps pl Ley tgetial Yy dd po pus ae 

Cette JS) Lal Hane AM aetod od Oo al tb 

Wiel 3S dad dT Jul ep 67 Fp ales la 
: ie ee ea 5 dl oles 7 

MS al aos all gah plat ated De J 
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oxi + X2°+ X33 1 
XI’ + X2° + X3° = 1/V 
Mel ada! tele Sa obi (1M) Joli gl V obj Gages A 9) “3 
Abst dae Jk ed It) JS te 
Min. Z = XI" + X2° + X3° 
S. T. 3X1" + 2X2" + X3° > 1 
2X1" + 3X2" + 2X3" > 1 
XI", X2°,X3" 20 
“sth Ole SAI oe Bad Li ul 
3Y1 + 2¥2 + 2¥3 <V 
2¥1 + 3¥2+Y¥3<V 
Y1 + 2Y2+3Y3.<V 
Y1 + Y2+ Y3 =1 
pr GY = Y/V sleel 63 V gle Gy A Ce tL Col Le ty 
[gs SYobus| plas ese SYoleal 
Max. Z = Y1" + y2* + y3° 
S.T.3Y1" + 2¥2" + 2¥3* <1 
21" + 3Y2° + y3" <] 
YI" + 2¥2" + 3y3° <] 
YI", Y2°, ¥3° > 0 
YI" = Y1/V, YI’ = Y2/V, YI" = Y3/V, Z = IV ol ce 
US22J (dual problem) ist) sg Pt Be del cal sled gXe 
ime AY ZL ASAI Jo ps Wy (primal problem) 2J,Y! Lbsl ty! 
: gS (dual simplex Method) iss) Shout dab Gis B 
Max. Z = Y1" + 2" + y3°. ogy - 0S2- 083 = 0 
3Y1" + 2¥2" + 2y3* 4 Sl =1 
2¥1° + 3¥2" 4 y3" +92=1 
YI" + 2¥2" + 3¥3 4 $3=1 
YI", 2", ¥3", $1, $9, 93 >0 
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3Y1 + 2¥2 + 2¥3 
sly B law) Hels Ae Chea) O955 He yall ULI LS a Caos 
easel OLS 13} aaa BLY Gua Sold A ylog a jlall (3 oS at W nei aol 
(viax, Min) galore ool chy BAN ge pie len 950 0S 1) Syl dar sf 
pl bs A Xi ped SLT Sole A eM OB cas pal Shera nell 3 
Ce cab Bad gn Blade Sl US aN Yi gd MBI Uy BOM Lana dyes 
BO (buy ghar ST VA had go mee A coh Of al 
cg kas IS ot Ce gall oe A aad ye be OB UU. Sa Le 3 V ye are ol 
S aaldectndh Hiab iat gb Vy yl teiles A ga 8 Gyh, Sl apeag Bipdaeal 
le gael ge Bad L OB pUSk, cALio pe Ugbde sf baal peut Lee 
3 7 (ae sul RI SUEY acy JS 
1 pat US glans gh V dad Ge peel 09% Ol Cry deel ops oper o 
= woel 
pA ede b ge Wl oble! wai BOW Lele ged del 
JN! oped BW B) Ole gis ge A wig be bbs) lay ole Js 
3X1 + 2X2 + X32V 
2X1 + 3X2 + 2X3 > V sel syed! BW 13) Ul 
IX + X2 + 2X3 BV eIW ayedt dl 1 Ll 
Gil SHI Byia CUA JS ge Gy panel cig i pyar ol ey 
TBdely bdo y 
X1+ X2+X3=1 
LV de odtel ctuleall Yb ney 
3X1/V + 2X2/V + X3/V 2 1 
2X1/V + 3X2/V + 2X3/V 21 
2X1/V + K2/V + 3X3/V 21 
X1/V + X2/V + X3/V = 1/V 
; -25 Vi ai UY 
os X2, ‘= *_ x3* = Xl ‘ V ie! Ul? 
: a —— ss ae tel SYalasi 
3xQ’ + 2X2" + X32 1 
OXI" + 3X2" + 2X3" >! 
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Z = 65/147 V = 1/ZV = 147/65 

V = 2.26 

= 145/441 YI = VY" = 0.3" 2.26 = 0.67 
Y2" = 2/21 Y2 = 0.095" 2.26 = 0.21 


ss 
Wl 


18/91 ¥3 = 0.197" 2.26 = 0.44 

1 AVIS OySb JUNI Joul y+ Primal Problem 459) UL) US ul 
7/21 X1 = X1°. V = 0.67 

1/13 X2 = X2°.V = 0.17 

14/91 X3 = X3°.V = 0.35 


one 
ob OW 


Caslsy dt} 


Brien 
Syd padeet all HVeall Ua by Sa jlell 4 tay > pated! ga led ow 
Ak) I abs lane sah 2 
Tot JR a patel! ya lb 3 
Mabsely 3 wall oledl ool - | 
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A,B; sSa 
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Zz 1 2/3 2/3 1/3 0 o | 13 
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{pce KOI BEG EBL Sa a 


1 pei Sol X dpa Ly rr 
al al X = xd, x2, x3, 0 pd WH js x0 I) lisa, x3, . 
Ra gta Ol sea) els! 
“yy 
: (platall) patra slp ell 4 


= ll Stall gf Spal cx Faytews bose JBL gl sl ptall all gn 
so gd pars gill apall sae fie oltl ae ope tts Le le gary .0,1,9,3 
ol Wal pull ste yl Lal salads oN cate alae 3 oly bbe 29 abs yyy 
labs G bl SIL a 
[Cpaemall) bared! sl gtal pascal! 2 
Sh aaa Lo SL, Gl) pall go opto pb haus JeL gl Blgtall doll ys 
wt tnt 0% Linke yay gue dye tbs] Lage) ole UB Sipe 
par X ols HL Was ey Jolt gh ols sf OWN! oT LLY yes LEY 
Car) pate gle pete aX BOE frolrtt tot oe Lett td ete} 
jhe op Sli pill gO taytow ye LE bee 
hatell pte pital Slece Yl asi sll - = 
day My... 9X3 X29 XI gyal IL Seas Lite (are X ols 15] 
eae igtall heal We gd oye dad JS dle! 
cata) SLM eis Lyte Gyr dtodd la OG ed gue 3 3 Ug) 5 bea 
Hdl) td LOD yt ell of Jlzed It ra ye 
: : wll ay be boley «At 
P(x) = P(X = x) t= PO) 
‘Gale Gb AN Slow Ot oe radia Slyte pica cc gue’ wis 
re anes & 
ii ve ered ens Ces OB GLI Sal 
Ue op ELS yy ae iypall de dpe 1” 
ey 
os ed os 35 Ne Aoed Si a> a 
on as diva dee Pletal ital of Sliced sleu) Sv 
Ne Airtel peel a OV ples! ot 
ys 9 dijon a gh alas wv Gibell Jeol! 
= 3) = 3/8 + 1/3 = 4/8 = 1/2 = sal 
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:Ob Wi 
i/B) = P(Ai) P(B/Ai 
P(Ai/B) PUR)PUETA) PUP — THAPETE 


é «oe Uy Gi lL ling 

; = At)P(B/ At 

POA B = so ane 

vy %20, %30, %50 5 II le ee Mg, Mz, My eYi est (21) Je 

BE .%55 %4, %3 5 sl be YS oe op el Ls als, eae cel 

pls Sane b> sl bySs ol Jlas>! ya Led Powel Lis cll gp tue wl 
whe Ugh Lhe Mz IW ge 046 ol Sloe 


Saxe Be glo) edt A dt os ai 
P(A) = P(A) My) + P(A M2) + P(A 1) M3) 
= P(My) P(A/M) + P(Mz) P(A/Mz) + P(M3) P(A/M3) 
= (0.50) (0.03) + (0.30) (0.04) + (0.20) (0.05) 
= 0.015 + 0.012 + 0.010 = 0.037 
P(Me/A) = 725) — Puspeiaiet 


P(Mz/ A) = 230x008 — 9/7" — 0.324 


La olay gy Lil pte ol adil! _ 5 
glptall dell Gas = 

item S ye dal wig) Hall Pp OB cp C8 Biz» og Labs Let 1] 

§ = (HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} 

cele Jyaasll ple Lianyy Enya! le dparll cle ates Lalecal OS BY 
(2) stab phys Bypall op¢by (1) atall ttely Be iyyall 5485 0) sul Lyall 
$2 sh 1 gh O 2c pull ada Seed O) 1545 (3) sudb cle LE ay pall ype 
OB X jedh dypall le deo! lp ode od) Ujey lls 3 

X =0,1,2,3 

Tal Bib ge Mle ga slptell pol al git ply-tall pede Gam b ay 
aim Oil ya plptall peal OF sf ele tga Hb gl Lidl tae 25 3 (S) 
Aiptall deal) pay Liles Alta Ed gy ‘Aedes ola de game 
sa LL oll pall ob Aisag ZY 1X Gye Gy iol, 
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1-0<P(x)<! 2- fr. P(x)dx = 1 


pu anti as JOP SPS iy 

Sal ol p ghar ill Ub ae Hae Set oF JB ot et LS ist 
pk gel “suas W gail BUS Uo fod Play = BO? CAS 13] Ses ys 
: : ter OS KSI IG 


2 
Hl 38 
Brewe= tee -3(@) -8¢-9=1 
ob Jbby 
P(e=1=ff2X=0 
P(X<1) =P(X<1)= gee=3(@) =3@) =}=0.125 
0 


2 
P(X205) =P(X205) = fp2X? =} (®) =1(e-429) =} (#9) = LHS = 0.984 
P(0.5<X<1) =P(X<1) - P(X<0.5) = 0.125 — (1 — P(X 30.5) = 0.125 — 0.016 = 0.109 
Onbles gue py Udy Goes fare gl esl pte ose 
tll opal de VLA, aI yyw de th -tall sell i tus 
chee sis Us BuaN Lo Gl L ly tall seal od ot dad JS dsb hw eH) 
Te ded ae SLY coed le herd asl dyer bedy btadl 
“Teva 1S Gls Jitky CYL tyre fit ocall cod is 
Call) SI Sls gil db 
. CA Ub Ob fix) Len! aus Uy Layne [ace K ols 
Por RSI sista cal ol JLo yo siya ical Lig) asl 
recall ols Bl F(X) = P(X <xi) = oP, P . is Lend Gy 
distil eal cit act. pie) a gangs See 
Cy 2 oe Ba JS) Te tee ool Caaie) SLaie fl 


' Ug) ALS pated ped wYberl oe 
¢ SI POSS) = (a fa)dn ob Yan, clphadl pakzedl OLS 1) ul 

lstall po LS at Sle ‘ eee ae sate als po 
ess) of ses Boke PF pao dl aj lB 


Ae Oe ue Loe eos 
Mie Py dahs J Gale Dell ot A 
1A Creare) Sl Al 


04) sash (ily ata GY 
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P(X > 2) = PK = 3) = 1/8 = 9195 


P(X < 3) = 1-P(X S 3) = 1-P(K = 3) = 1-1/8 = 7/8 = 0.875 


pale ob pl odes (4.2L, BAe) Us by po go gle VI piel testy 
gar’ qe acs DG aty wl ptell heal ob genres Yd pts gall ue 
Aiptall ical! SLAY qj aks Db yo P(e) = C4(h)* ww Ses 
the X 
X =0,1,2,3,4 
= P(m) = P(X =1)=c!@4=4 
P(as) = P(X = 2) = C30)" =% P(m) = P(X =3)= C30) =% 
Plas) = P(X = 4) = CiQ)' =% 
TP(e) = 1 90 < PH) <1 bry JLoV ein bY Gey 
te K sl ptall pol pdlaeVI ested as Hilo Poa) =F Dw! Was, * 
: X= 1,2, 
P(a,) = P(X =1)+3 P(x) = P(X = 2) =} volte 
P(x3) = P(X = 3) =§ 
E P(x) = 140 < P(x) <1 ay Jee! eo bY sels 
pe tely gybilece cure pert Lily paiiall flor! i) et Sos 
ti pb gels agonal) gle Vai W Jetely 2 gyrate ilptall teal 
0-3) JT BUS Uy) BE bar Vl (LEU aye all pS On Hed SFO? 
(0-3) Jail 


P(x) 


x 
1 Catenall) pace sical aod gle ewzl-s 


ee Laipne Lee X ols 13} 


UII 00, co) Ast Ge ; ho Ba ye 09S 0 Beal ged! 


“Gell sabe 20) gan POX) ely i> 
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* Jou 
B(X) = ba = 1X DK HSK Het 4X HTS Sy xy 
=2+$+8+ B+ $+ = oe = 447 

1312 a las! aol 3 gq bule tabi cls] GILG Cals 15) _ (23) gu, 
qs dbase l ot cuabe ly 6-26 at Gel dodbe jab Males Cl] iss of, 
Bray the ll Aabaall cla] ASK Lyall Meedll w LS1/6 ye Botley 
fue 

oat 

PEO eis Ob gblby ciuol yl kdl chi} GIG Jee X of yo 
‘gh pal Lig 


Get OS Hy Joo 1 ge Rol I dab THY 25 0)! SIS of ol 
ASS rm all OWS 13] Joo 11 gm Buel yl sary 

Ale BUS Why Same (slyte [ite X ols 15) — (24) dls 

all Lig) 4 geal Lal tel £02) = 1/39 x2,2 <x <5 


5 
E(X) = pz =f", 2f(z)de = b de =a i =3 [=] =4 [e| =39 


= Galerall SLpuly calell-4 
Wg) aad seal Leal cats, 


AQ) hel Bes dy Lee [ace X ols 
ex J Var.(X) 5. eels 


: Abd jae MNyptell gical Lin gold Ob pe A 

5x = Var.) = EX - px)? = EX) - yx? = EX) = &)) 
FOC) = EX? FO) toe 

TOL ee bx sgh i 

X wJhd yy sl ytall acti Lg esshaall Glos! ob gs 


8 = Vela) = Ea)’ ~ (B(2))? 


=0:V, ‘gala pele of ; 
; Var.(aX) = yl - 
(aX) = 9 Var.(x) fs bot {tai (a) ols 
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- Var.(a) 


(~ 4) Jay 


X 


eee Gly patel lta aU SI ll a5 ll Us tas Se QWs, 
dle! 
Se soSL Al pai gl Uo Gel gay 
abxl < x2 gh Bal ol cel tuts Ue esl all Slee az sl Us 1 
F(x1) < F(X2) 
-F(xl < X < x2) = F(x2)-F(xl) -2 
‘(Expected Value) iptall pital) ind eal! Zesall 5 
peda AS G5 cl do Of) Lol BLS Dy Lslpre fae X ols 
tee HK TER) jo tl d papy ttl Ligs plod! bu call a ghptall 
Maite glptall peal OIF BE) = px = Ex f(x) 
E(X) = px = JO xfl(x)dx ob Wee gh tell eat! als 1] Ul 
tog L dd gall Gill Gol se Gay 
sob GU Luna ols 8] -1 
E(a) = a, E(aX) = a E(X) 
HEALY), HX) Nasel ari gh Lege ISU creat te gate, X ols HH] -2 
28 Gal 
EX + Y) = EX + EY) 
E(KY) = E(X) E(Y) aft geltone cpallyte cunte Vs X UWF BL - 3 


ee eee ee 
«gph seal! ig ds ll Lal a sl 
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gx? = BCX?) - (EX)? = 1.57 - 1.02 = 0.55 
bx = 0.74 
par Slee! IS tere SL QE Bios ob oy Mab eal -Q7) Ju, 
rd gb OLS Je pars le! Line Gishay bilo 
aap de dyad oly std Se wilh | 
iypall de dpardl oly oda) ulslly 45 cll Lal 
‘eat 
X= 0,123 dl teed iypall de dpartl oly sue fear XK Gag 
Of Cary AEST gle parall fer Ty srprall gle pra fear Hs ai 
-PQH) + PT) =1 
-PQH) + P(T) = 2P(T) + P(T) = 3P(T) = 108 Jesu, 
-P(H) = 1-1/3 = 2/3 gdb, P(T) = 1/3 yay 
P(X = 0) = PETTT) = P(T) P(T) P(T) = (1/3)° (1/3)" (1/3) = 1/27 = 0/04 
P(X = 1) = P(ATT) + P(CTHT) + P(TTH) = 3P(H) P(T) P(T) = 3°(2/3)" 
(1/3)” (1/3)" = 6/27 = 0.22 
PX = 2) = P(HHT) + P(HTH) + P(THH) = 3p(H0 P(H) P(T) = 3° @/ 
3)° (2/3)" (1/3) = 12/27 = 0.44 
P(X = 3) = P(HHH) = P(E) PCH) PCH) = (2/3)*(2/3)"(2/3) = 8/27 = 0/30 
wt Jparll ol ate de GUIX prea! Slee a,j cl ob) Jil 


af 


FO) = Exflx) = 0 x 0.04 + 0°1'0,22 + 2°0.44 + 3°0.30 = 2 
BO) = Ex? fx) = 1°22 + 4°44 + 9°30 = 4.68 
Var.(X) = E(X?) - (BQO) = 4.68 - 4 = 0.68 


Ahadtall GLa Yl oLes5 sill pal vate =8 
—————S 
2 otgiall 

4, (Binomial Distribution) 22! gC? 
y) Beal Sloe eats ad a agus 6 wir 
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08 sli, ell phe oy pie X, Y ols 3} 2 
Var.(X + Y) = Var(x) + Var.(Y) 
(25) Ste 
asl A GU Shp tel prea Leal Shey U5 at Ll tel 
i dul 


px = E(X) = — x f(x) = 1°0.4 + 370.1 + 4°0.2 + 5°03 


=04+03+084+15=3 
E(X?) = 1°0.4 + 9°0.1 + 1670.2 + 25°03 
=04+09+32+7.5 

8x? = Var(X) = E(X”)- px? = 12-9 = 3, dx = /3 = 1.7 

Ms Old 4 pes Ge thes ds ops Boy 12 Byte = (26) SL 
rag JE] Oyu GPW dy ddl Ohdny OW oy Ulpde De a Ot 
Eyal olia gl oud Jl VI wig) -1 
viel ole Sl oad soles GLa) diel dl 2 

jolt 

X = 0,1,2,3 desl oly ote ft (X) of (edi 


P(X =0) = = = 1x56 — 0,25 


Ary Tene)! ld> gt ona gle! as 


E(X) = 5 xf(x) = 0°0.25 + 1°0.51 + 2°0.22 + 2°0.02 = 1.01 


° td rl = 1.57 
E(X2) = 5 xffx) = 0°0.25 + 1°51 + 4.22 + 9002 = 3 
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=n = C05) (0.5)? = 10(0.5)° = .03125 


PX 5 
C5 (5) (0.9% = 1000.5)* = .03125 


P(X = 3) = 
x = 4) = Ch (59 0) = 50.57 = 0.15625 


px = sy Che 0) = (0.5)° = 0.03125 


F(X) = np = 5(0.5)= 2.5 var.(x) = 8x = mpq = 5(0.5)(0.5) = 1.95 


ve op qAbaall pi claY! Gani OT Code BS Sane Le ets eres — (29) te 
‘asl lms 10 parm evar Ma chil ge Glyn Se Cow %O10 ys it} 
tothe pF Cli>y 10 be JyarSI Just 21 
viodLe pb lay 9 gy fol le Spend Uleol _2 
aSLall 2 Ole gl oud Giles!) GlacY ly dd poll dail 23 
foul 
Aywmell Rell 3 Saba b ldo yl sue ter X 42 ii 
"1 = 09050 = 105P = 0.105 oie gs wis as X 
A K sical Hee Y ail de ob shy 
P(x) = CRP*q?n —x=0,1,2,3,....,10 
PO > 9) = pK = 9) + PEK = 10) 
= 10)? (9)"°-* +. 32.10) 99) 
, accent + ..0000000001 = 0,0000000091 
)= 1-PEX > 9) = 1 o.0000000091 = 0,999999999 


E(X) = np = 10(0.10) = 1 
Var.(x) = g2, 
** BPq = 10(0.10)(0.90) = 0.90 
; bx = 0.94 
4 Spi tie - 
A me ol a ror] 
6 chia OS 44 Gye — 30) SY 


v 


wee pars larly toads Colle Natl Qa os, AISI tall Sle 
Rp] UIE Ca ohio) oa JS 

po gestae odie Lert pk yin Lyte tas bial bb 
Juels Poe Baz) ALOE BE Clas le dpa larly cipays clos 
Spar cle ate ftas belt Lette X ols lili q = L=F spe gang 
yh CLK le Uparll JLo! ols tees de 


P(x) = C*, Pgh” x= 0,1,2,3,4,5, 000 


laced ge coisa Wi ples ope Ot ey «gute gh ui Ge be Lay 
Wid jaye Pda Appl ele] oly ote my ad Cond gill Gaol le J pao 
yok wis 

X ~ Bia, P) 

Soh X peel OF Ulzel ea led jill igh Loe gle cas, ily 
ge PLS Sic SLY) as SMI yaadly (1) Jyte i LS dye ES 
(2) Ite 

cepeas ches Be geiyll We SLSR od a alylill p+ tut! Shy 
rUadl ogegy cade Syraral pre sT pre Ste le J panll cee ey Cenlls 
gulodl G3 a5 a Lilpte Lace X Ob Bly AL» bas clayey pac sl 
var.(x) = 8°x = npq E(X) = px = np ob 

gov Ql Jot dag oly pee Be oy dab call - (28) Je» 
ott, dad pod tall tel od iypeall de Upeel ol ous fay gill X teal) 
Lay peall le J paral ol yp oad 

. i geal 

X= 0,123.45 sap le dpa oly aie die KPA 


Ry IS i Ea peal he J paral! dlasot OB els 8 yee < 
P=Q5, gq =0.5,n = 501 0.5 sole ULSI dle d anae ie 
2 spool go CF OX OP ley 
P(x) = Cap? 20 = 012345 
P(X = 0) = 0F(0.5)0(0.5)5- = 
0.5)? = 5(0.5 


(0.5)5 = 03125 


5 — 0.15629 
P(X =1) = 03(0.5)'( re 


oe 230, 1,25 Bi Asporveneer ne voce 
P(x) =" aia nia 


(p= 2718 abl uel plies Orly OF Gb lin, 

gps gp K gly tal pital ates gl Save Se Teersia JT dane 
tia gl ee LOD -eistl Lig) Soe pt tales! Lay Cours pe PBL gf ink 
X ~ P(A) pdb wie Ha oe GX Alptall peal a 


Bl Lisl DUSK one he ed Wd eel alyb ate tua, 

del 3 gi Blobel ale sey Ere nj 8 DE VST GI] Lis 

sell gibgll ody 28 Jol od Stel pl dental J inal ele VI suey 5 by 
Rape bn 38 DIE bee bese ST Seu oo 


Bx = By EX) = ROB (A) dey ply ad Lilyte Lee X als 11, 
ox = Vv iky 


EX) = (1) 08 (8) done Spely wisi at Lyte Leace K ols IB 

BS DCIS, gpdosll gd aT a Lipte [au X IS Idly bs = fe 3 Pa=ds 
Ssely CaF ol X ub ye ali np < 5S toy (P > 0) seo Py (n> &) 
Bahay PLS ye Opy ol IY Co ge Dyely wisi of Lewy .(A = mp) Udaw 


Wh iad 

rl al Dated aad Salle Ld 6} Migs Aol Sylir easy wy 
wal gS all Seco Jans BM ants (A) Ir BLS Higas ta bl 
(5) date og US 


t=] VI Be Wes 
Me els ll Catt) LIK Jute af cuabe 13] - 2) Se 
+ GBS pe JS UleaIIKe ya ols el 


ide gl 
Asldl Gs os Is ce 
Glis rah IE Litle IK. Yy Shee! pode Slee! -} 


ums! JSR AD) oe 


-dslal| Gils 
aly hutle like Jlaeed lee] -? 


7 pel 


TEU LIKE oe foe KX ue 
é oll ge 


one TU ie Use a 


"peal lla dike oy. 
WS Ib OF BAe a y 5 yal 38 2 ® 
ae Opel Ce OH 
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ide yl ddeYL CEM oy duoly Lyte cis 
Eyed Redd clad! StS sa) gloM gigi o1 
hte 1S OM ow Seal GOS ot do] _2 
~All CASI stad gle Gly ia gall dnl 3 

2 pd 

Agreed all J cla OLS ste Jha X yo ai 

in = 45. q = 6/10 = 0.65 P = 4/10 = 0.4. god gd wig ae X 

A X gytall see JLo idl db ob Shy 

P(x) = C, p*q™* X = 0, 1, 2, 3,4 
P(X <3) = 1-P(K > 3) = P(X = 3) + PX = 4) 
= C4 (.4)°(.6)*? + Ct, (.4)*C6)* = 0.1536 + 0256 = 0.1792 
E(X) = np = 4(0.4) = 1.6 var. (x) = 8x = npq =, dx = 0.98 
4(0.40)(0.60) = 0.96 

dol 5 GUY BY, dlaY Liglne pS BV, Lazo! Ls 15] - GI) dle» 
ade des JLT 4 BL IS) peered Mie oe ALe B00 Ly OLS Ib erlarcresl 
«BM gle toty ay Wd pawl odeiall 

: joa! 

S ist a pte pee K UBL YB 55d sYyVi oe ter K G2 yi 
in = 4) q = 0.55 P = 0.5 ppuol 

P(x) = C p'g™* x = 01,234 gt X ea peel qual He 

P(X > 1)=1-PK <1 =1-PK=-O= 
1 — C4(.5)? (5)? = 1 — 0.0625 = 0.9375 


750 = 0.9375 x 800 = pYl be JH ay Ug) gil 2 elall sae 
: (Poisson Distribution) oy-ly @39 =< 
re wo Late Late X als 1 
foo O73 gd Spied! mamaria itl aeaeey os 
Soul ia e sel gl agegd -(9) Ses anes om 7 
Jie So yt> Saco! ol 297 ae yu sll ey X 
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a 


-o <4 <b < 3 BF) 


sil yp aw Ll pte Lice X ats iy, 
ab pel id Whew g 
axed Sylar pe ea 
Ob geil Ma a Glyte i,m X ols lay 
pe = B(X) =F 
2 
62 = Var(X) = 
b-a)* 
2 = 12 
10, oe pol §3 tala slac Sytem cpt Atl pre dye Cope ~ (35) hte 
‘de yh 99) 
50 oy Sh 5S O95 OF Slar] _1 
lad galenall Gh pay (UN) oe beagce 2 
eppenall pptell pil ter X yet 
b= 99a = 0 plea will aX 


99. 
P _ po 
(X>350) = Joo 95 4x = 35 [x]$9 = gy p99 — 50] = 4 = 0.50 


i ygel gisl-? 


7 *gtky AY ail Ue Ga: X BF 
B= E(X)=1 ee Var(X) = 4 


PX > 1) desl ps 2 i :(36) Se 


FM 5 sl ty (alte Lame X OF) 4 
Pl < 
= E00 = tn, - 
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weed =} 


tN 


Aye 
P(x) == i Us a 


P(X =0) = = 2 = 0.135 


p(XP1) =1-P(X<1) =1-P(K=0) = 1-0.135 = 0.865 
bpp GaN esl BC ll all) ate datas of cade 1 = (38) Jee 
de gb bgt Sale 
-plal j42)) JIS doly Gate wv SS es dla} 1 
fin heat oh San gh Sale satel fala theniy dade nail -2 
-potall 42) JIE Gy sll 
+ foal 
pth DE Gehl Ua of a at Say Al cal pdl oe ps K yo 8 
La gall a GUS Ula OB Ly A = B Satna Opel wis eax 
P(x) = a = 0,1, 2,3, 4) csscssnessereeeevny @ 
P(X>1) =1-P(X<1) - (P(X =0) + P(X=1)) = 
= 1-658 _ £78 = 1 — (0.00034 + 0.00268) = 1 — 0.00302 = 0.997 
E(X) = 4=8 dx = A = 2.828 
CAS, Yol ge gilvaalt sob chi} ge canal CEE Sed Cals 13] - 4) hee 
0 5Sz OT SLzol doyle city 300 CH Gyaee JS Golo oh La ULSI oie 
cigs Cluny 3 Glial ode aot 


+ fos! 
= Gpolivall oda ye Gye JS enc wae Jl ode ft X Ges 


Sa tS Ny ire P tay n= 300s P = 0.01 cee 63 wisi oe X 
A= np = 300°0.01 Jaw Oly ey ul ol OF 4 


P(x = 3) = 832 = 08 = 0.204 


ahuotall Ulan! olay) sill eal oder -7 
ame are ree 
: (Uniform distribution) pes a) lt 
So Tbh deel lee beat ed on al C8 
(glide Jue b, a 
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Yo. ite oe | qeigel ples ee Os WO cts 
pie G1 GH Bae 
seal ig) dab 


. jyal a Ltlpte Lee X als 13 
pop BE epia Mester Ce GH MP Obs lal, 


Jus obs DEY! BOS rel Cis os ie 
dill) le BI pussy ay, 
- 4 


ce be gal isl vel ne X ~ NC py 84) 5, 9 


poodle ppane gl aly gab Gil emt Sov ANS LI 
fi(a)de =1 gl ema dol SI Sales a2} gl 

a yas bin} sce al gl. glo dae giall Jy Ul cael Gj pl Bes dls 
oe ee | pny Spall Wa OB IV yyonell le prea LS ys 
OB gllky NI ypeall He ipl bea ge assy yates 

1-P@ 0 <X < p=p(p <X < o)=05 

DB ow Bypare oval Cod EIS Leal y+ %50 sl 

2-p(u- 8 <X < p+ 8) = 0.6829 

BB HB cag gee Cor AIS Ll es By pares YO68.28 isl 
3-p(p-28 <K < p+ 268) = 0.9545 

u+26, B28 a paren on) gl go Cons ISI do Lael oye %095.45 sl 
4-p(u-35 <X < p+ 38) = 0.9973 

BSB M38 ei ee Cos US Lil 5, panes %099.73 sl 

FTE YUN sy lla sb ss Ledall pal lil! Of cory 
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